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Background: The introduction of alien species in a system affecting native species due to competition for food
and space. The purse oyster Isognomon bicolor (Bivalvia, Pteriidae), a potential exotic invader, presents gaps in its
distribution and ecology knowledge in Brazilian coast. For this reason, our objective was to investigate the
occurrence of this oyster on pipeline monobuoys in Rio Grande do Sul, southern Brazil. Specimens were collected
monthly during surveys carried out from March 2010 to June 2011 at the Tramandaí Beach, along two pipeline
monobuoys, MN-601 and MN-602, randomly from the depths of three and 22 m.
Results: We found I. bicolor dwelling on artificial hard substrates present in the Rio Grande do Sul coast, Brazil. This
Caribbean bivalve was accidentally introduced to the Brazilian coast by ballast water from ships and, until now; it
had not been recorded on the coast of Rio Grande do Sul state, which is under subtropical conditions.
Conclusions: The occurrence of I. bicolor in the faunistic surveys accomplished in the Rio Grande do Sul coast
represents the first documented record for this species in this region. As this species is a potential exotic invader,
with a high dispersal capacity, control measures must be employed to prevent its spread.
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Purse oyster, Tramandaí beachIntroduction
According to Rios’ (2009) catalogue of mollusks of the
Brazilian coast, Bivalvia is represented by a total of 391
species, with five belonging to family Pteriidae Gray,
1847. Among the South Atlantic coast species, only one,
Pteria hirundo (Linnaeus, 1758), has been recorded until
now from the Rio Grande do Sul (RS) state. The occur-
rence of purse oyster Isognomon bicolor (C. B. Adams,
1845) in the faunistic surveys accomplished in the Rio
Grande do Sul coast represents the first documented
record for this species in this region, thus increasing the
number of Pteriidae in the benthic communities of the
South Atlantic Ocean. Isognomon bicolor is a bivalve
found in intertidal and subtidal artificial and natural
hard substrates. They are seen in tide pools and other* Correspondence: voagostini@gmail.com
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stated.marine shallow areas and, on rocky shores with high en-
ergy, occupying cracks in protected sites. This species is
an exotic mollusk to Brazilian marine fauna, native to
the Western Central Atlantic Coast living usually in the
Caribbean region. They are often found in high densities
(Domaneschi & Martins, 2002; Santos et al. 1845) and
interfere with the survival capacity of native species
(Breves-Ramos et al. 2009). As there are disagreements
about the identification of Isognomon species (Domaneschi
& Martins, 2002), its current distribution on the Brazilian
coast is not well established. However I. bicolor can
be considered an invasive organism based on popula-
tion size (Martinez, 2012) and has been recorded to
North, Northeast and Southwest and more recently to
the South of Brazil (Domaneschi & Martins, 2002;
Loebmann et al., 2010; Martinez, 2012; Dias et al.,
2013, Santos et al., 2015).
The first record of Isognomon to Brazil was made by
Matthews & Kempf (1970) with the observation of lsog-
nomon cf. alatus in Atol das Rocas, Rio Grande doss This article is distributed under the terms of the Creative Commons
ativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
u give appropriate credit to the original author(s) and the source, provide a link
e if changes were made. The Creative Commons Public Domain Dedication
ain/zero/1.0/) applies to the data made available in this article, unless otherwise
Fig. 1 Exotic species Isognomon bicolor found in pipeline
monobuoys MN-601 (30°00’40” S; 50°05’42” W) and MN-602 (30°
01’52” S; 50°04’36” W) at Tramandaí Beach, RS, Brazil between March
2010 and June 2011 (Scale: 10 mm)
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lieve that the species found by these authors would likely
be I. bicolor. According to Santos et al., (2015), the prob-
able vector to introduce I. bicolor on the Brazilian coast
is the ballast water of international cargo ships. This
introduction is affecting native species due to competi-
tion for food and space (Kado, 2003) and may have a
negative influence on hard substrates communities and
consequently in organisms of economic interest.
I. bicolor, a potential exotic invader, with a high disper-
sal capacity (Martinez, 2012) presents gaps in its distri-
bution and ecology knowledge (Breves et al., 2014), so
its records in any coast are vital to promoting an effi-
cient environmental management.Material and methods
Isognomon bicolor specimens were collected monthly be-
tween March 2010 and June 2011, during samplings on
two offshore pipeline monobuoys, MN-601 (30°00’40” S;
50°05’42” W) and MN-602 (30°01’52” S; 50°04’36” W) at
Tramandaí Beach, RS, Brazil. These petroleum industry
artifacts belong to company TRANSPETRO (Petrobras
Transportes S.A.) and have been installed for transport-
ing of oil products (MN-601) and crude oil (MN-602).
The first is located 4 km offshore, 20 m deep, and the
second is 6 km offshore, 24 m deep. The connection be-
tween the tanker and monobuoys is made by 16 in. rub-
ber pipeline, and the product transport occurs by piping
to the Almirante Soares Dutra Terminal (Tedut) in
Osório. In 2009, this monobuoys/pipeline system was
used by 224 ships.
The sampling was performed by professional divers of
the TRANSPETRO through aleatory scrapings between
depths of three and 22 m, considering both superficies,
metal (vertical position) and rubber (diagonal position),
depending on sea conditions. The organisms were re-
moved of 900 cm2 for posterior identification. Then,
specimens were transported to the laboratory, separated
from community and identified using Domaneschi &
Martins (2002) description.
Usual measures for this bivalve were taken from each
animal and digital images were taken (Fig. 1). The dens-
ity was estimated, being the individuals fixed in ethyl al-
cohol 70 % and deposited in the scientific collection of
the Centro de Estudos Costeiros Limnológicos e Marinhos
(CECLIMAR) at Federal University of Rio Grande do Sul
(UFRGS) (30 voucher specimens).
According to Domaneschi & Martins (2002), intraspe-
cific variation and shell deformation due to large individ-
uals’ density in restricted areas as cavities or cracks may
make it difficult to distinguish between I. alatus and I.
bicolor. However, I. bicolor can be identified according
to the redescription by the same authors.I. bicolor has (i) a shell with height greater than the
length, the left valve slightly convex to the right; (ii) vari-
ation in color from blackened brown, slightly red, to
cream-yellow tonnes or slightly greenish; (iii) outer sur-
face ornamented with irregular, concentric and over-
lapped lamellae; (iv) inside the valves, the area that
encloses the body is moderately concave, covered with
bright nacre, the color uniformly iridescent; (v) height
(mm): 1.3 to 36.0 and hinge length (mm): 0.9 to 17.5.
Results and discussion
Isognomon bicolor (Fig. 1) was observed between three
and 22 m depths on both monobuoys, fouling the struc-
tures along with the barnacle Megabalanus coccopoma
(Darwin, 1854) and the mussel Perna perna (Linnaeus,
1758). A large population was verified, putatively be-
cause the artifacts are offshore, permanently covered
and under stable environmental conditions. Usually, I.
bicolor individuals fixed by byssus were in places where
the direct wave impact was absent or minimized by sub-
strate relief (Lopes, 2009).
The I. bicolor densities were estimated in 2245 individ-
uals per square meter at 3 m depth and 1129 individuals
per square meter at 22 m at summer, being similar along
of the months (Agostini, 2011). The densities obtained
at 3 m deep support the results recorded in Arraial do
Cabo, Rio de Janeiro to this species (2300-2500 ind. m-2)
(Lopes, 2009). However, in the mollusks inventory done
previously by Rios et al. (1979) in the TRANSPETRO
monoboys, I. bicolor was not listed. The family Pteriidae
Gray, 1847 (1820) has been represented along of Brazil,
including the Southern region, with four living genera
only: Isognomon Solander, 1786, Pteria Scopoli, 1777,
Pinctada Röding, 1798 and Crenatula Lamarck, 1804
(Domaneschi & Martins, 2002 Coan et al. 2000; Rios,
2009). According to Rios (2009), the Isognomon genus is
represented in the Brazilian malacofauna just by I. alatus
(Gmelin, 1791) and I. radiatus (Anton, 1838). However,
Domaneschi & Martins (2002) points out the possibility
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In the other hand, many researchers recorded I. bicolor
in the coast of the states of Santa Catarina, Paraná, São
Paulo, Rio de Janeiro, Espírito Santo, Bahia, Pernambuco,
Paraíba, Rio Grande do Norte, Ceará and Piauí
(Domaneschi & Martins, 2002; Loebmann et al., 2010,
Zamprogno et al., 2010; Rocha-Barreira et al., 2010;
Martinez, 2012; Dias et al. 2013; Oliveira & Creed
2008; Gomes and Silva 2013, and Santos et al., 2015).
About Brazilian Southern coast, the most established
population of I. bicolor is at Zimbros Beach in Santa
Catarina state (Domaneschi & Martins 2002), ap-
proximately 370 Km away straight from Tramandaí
Beach in the Rio Grande do Sul. Their works have
reported its colonizing in both artificial and natural
substrates (rocky shore) and have attributed its adap-
tive success mainly due to the lack of competitors or
specialized predators.
I. bicolor is a native Caribbean mollusk. Artificial ma-
terials floating on the sea could be responsible for the I.
bicolor transport for areas otherwise impossible naturally
to the dispersal mechanisms (Thiel & Gutow, 2005),
allowing its contact with new rocky substrates similar to
its natural environment in the Caribbean region (Tunnell
et al., 2010). Another reason could be the ballast water.
Breves et al. (2014) recorded I. bicolor to Uruguay coast
(34°S) and emphasized its extremely rapid and huge ex-
pansion in the South Atlantic Ocean. They claim that ship
hull fouling or the ballast water was responsible for its
introduction. To the Brazilian coast, also, it is believed
that this species was accidentally introduced to the
ballast water (Breves-Ramos et al., 2009) and ship
hulls (Lopes, 2009).
Alien marine species can be introduced into a new
geographic area by many ways including ballast water or
biofouling. The accumulation of unwanted organisms on
hard surfaces occurs on hulls and other submerged parts
of vessels (including ducts), shells or carapaces of other
species, equipment associated with fishing, mariculture
or diving, and even marine debris (GISP, 2008). How-
ever, according to Molnar et al. (2008), shipping is the
most common pathway (69 %) of species introduction.
Maritime transport vessels, through ballast water and
fouling on the hulls, are known vectors throughout the
history of dispersal of species across oceans (Coutts
et al., 2003).
The presence of this mollusk in Tramandaí pipeline
monobuoys is probably related to the large influx of
Brazilian vessels on site, which can release larvae in
the place by encrusted individuals in the hull and by
ballast water. The hard substrate closer to the MN-601
and MN-602 monobuoys is the rocky shore in Torres,
which is located approximately 100 km away. However,Agostini (2011) conducted a species inventory of hard
substrates in this place and did not register Isognomon bi-
color at any site.
Any artificial substrate into the sea is susceptible to
colonization by organisms. Structures, such as piers,
ships hulls, and pipeline monobuoys, offer their surfaces
for invertebrates’ fixation, turning into feeding areas for
many other organisms (Bumbeer & Rocha 2012).
According to López (2003), the snails Stramonita hae-
mastoma (Linnaeus, 1767) and Morula nodulosa (C. B.
Adams, 1845) eat I. bicolor. The first snail occurs in both
monobuoys (Agostini, 2011), and could be a controlling
factor of I. bicolor populations. But, López et al. (2010)
reported that this gastropod predator prefers the bivalve
Perna perna (Linnaeus, 1758), which also is present in
Tramandaí monobuoys (Rios et al. 1979; Agostini, 2011).
Conclusions
The occurrence of Isognomon bicolor in pipeline mono-
buoys of Tramandaí Beach represents the first docu-
mented record for this species in Rio Grande do Sul
state and according to Lopes (2009) this species showed
an expressive increase in its density along the Brazilian
coast from the mid-1990s. Thus, it is necessary the ap-
plication of management and control measures, mainly
related to disposal of ballast water (Regulation Norman
20) and the encrusted community on hulls, to prevent-
ing I. bicolor spread. Monobuoys and pipelines should
also be considered a vector of bioinvasion from offshore
to onshore zone, linking the species brought by ships to
the natural substrates such as rocky shore.
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